






The Goddard Ozone Processing Team

Goal: long term ozone trend analysis using data from multiple
TOMS and SBUV instruments

20 years of experience with SBUV and TOMS instruments:
1) maintaining consistent instrument calibrations
2) ozone retrieval algorithms
3) trend analysis

r’

l Nimbus 4 BUV April 1970 - 1975

l Nimbus 7 SBUV Nov. 1978 - June 1990
Nimbus 7 TOMS Nov 1978 - May 1993

Cooperation with NOAA with responsibilities for instrument
calibration and algorithm development for the SBUW2 series

l NOAA 9 SBUVl2 March 1984 - present

. NOAA 11 SBUVl2 Jan. 1989 - March 1995

. NOAA 14 SBUVl2 March 1995 - present
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4.1.6.2.28 Qzonc  To-c (DopI3 . Mcasurcmcnt  of ozone conccntra tion

within a specified  volume.
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‘In combination with the refresh requirement, this requirement means that footprints must be 50
km at nadir increasing as necessary to edge of the swnth.

2This objective menne constant size footprints across a swath.
3Precision  in this context mnnns  t.1~~  inst.nntnncous  rcpr.3tability  due to noise.  not long term-

repeatability due to instrument drift.
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4Accurncy may be limited by uncertainties in our knowledge of fundamental nbsorptiodcmission
cross-section. The figures  given hcrc do include  the error  due to unccrtnintinc  in line Etrongths.

5Long-term  calibration means the long-term repeatnbility  of R mcasuremc-nt.
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Figure 2. Comparison of the pre-depletion ozone profile in
1994 (September 2) with the profile when total ozone reached a
minimum in 1993 (October 12) and 1994 (October 5) at the
south pole. Differences  in the lo-12 km region are related to
differing tropopause heights.
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Mapping of EDR requirements to Measurement Techniques

Total Ozone Measurement Techniques

l UV backscattering (O-3-0.4 p). e.g. TOMS
- A TOMS-like instrument would meet the EDR reqmts (except
in polar twilight/night).
- key issue: technology insertion

use proven 1970s technology or insert new technology to
simplify instrument and reduce long-term cost

l Thermal Emission (9.6 p band), e.g. TOVS, AIRS
- Fundamental scientific limitation on accuracy that cannot be solved
by instrument redesign
- not suitable for long-term trends, may be used for mapping
- may provide polar twilight/night coverage when combined with
primary ozone instruments

Xeflection/scattering  in visible (0.6 p band) , e.g. GOME
- precision and accuracy not known
-an ESA instrument (GOME) currently flying on ERS-2 to prove this
technique
- potential addition to the UV instrument to improve accuracy in
polar twilight



Mapping of EDR requirements to Measurement Techniques

Q_zone Profiling Techniques

. W Backscattering (0.25-0.35 u). e.g. SBW
- cannot meet the vertical resolution requirement

4 times worse in lo-25 krn region
1-2 times worse in 25-60 km region

- cannot meet the accuracy requirement in lo-25 km region

l Limb Thermal Emission (200 GHz or 640 GHz bands) , e.g. MIS, MAS
. - meets vertical resolution in 25-60 km region

- 200 GHz instrument doesn’t meet reqmt. in lo-25 km region (2-3 times
worse),
- 200 GHz cannot meet accuracy requirement in lo-25 km region
- 640 GHz will do better, but improvement is TBD

l Limb Thermal Emission (9.6 u bands). e.g. ISAMS, HIRDLS
- probably can meet EDR requirements
- requires active cooler
- profiling below 20 km not proven

l Solar Occultation (0.3 -1.0 u). e.g. SAGE, POEM
-meets accuracy and resolution requirements, but not the coverage
- requires non-polar orbits to improve coverage

l Limb scattering (0.3-‘1.0 cl), e.g. UVISI, SCIAMATCHY
- will meet vertical resolution and coverage requirement
- accuracy requirement TBD
- no flight experience



SBUV Resolution
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MLS Resolution
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OCCULTATION RESOLUTION
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